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CHAPTER I 
THE PURPOSE OF THIS UNIT 
1. The Problem 
Statement of the problem.-- The purpose of this paper 
is to present a unit on Light that has been taught to a class 
and to give the results and impressions obtained therefrom. 
The terminology used in this paper is in accordance with the 
principles and procedures as set forth in Fundamentals of y 
Secondary School Teaching. 
The pupils.-- The pupils to whom this unit was presented 
ranged in Intelligence Quotients from 80 to 143· There were 
twenty-four pupils in the class. These pupils were in the 
ninth grade and were enrolled in the preparatory course as 
offered at the Henry Lord Junior High School in Fall River, 
Massachusetts. Reading ability was high for twelve of the 
pupils, average for eight of the pupils and poor for the 
~maining four pupils. For the poor readers there is a 
pronounced bi-lingual handicap. In most oases the home 
environment was excellent. The majority of parents worked 
for a substantial income, i.e.- $60 to 150 per week. 
!/Roy o. Billett, Fundamentals of -School Teachin , 
Houghton Mifflin Company, Boston, 
2 
The classroom.-- The classroom is thirty-two feet wide 
and twenty-eight feet long. There are thirty-six fixed desks 
and chairs arranged in six rows with six desks in each. 
Table 1. Chronological Age and Intelligence 
Quotients of 24 Pupils 
Chronological Intelligence 
Pupil Age Quotient 
(1) (2) (3) 
1 ... ..• 14-1 107 
2-· •• •••• 14-o 129 
~- ..... 14-2 117 
• • • • • • 14-4 119 5· ..... 1,-3 98 6 •••• •• 1 -7 119 
7 ••• ••• 17-11 80 
8 •••••• 15-1 109 
9· ... .. 16-o 89 
10 •••••• 14--2 115 
11 •••••• 14-2 106 
12 •••••• 1~-4 120 1, •••••• 1 -3 123 
1 •••... le_-1 122 
15 •••••• 1 -6 111 
16 •••••• 14-7 116 
17······ 14-4 95 
18 •••••• 1~-3 115 
19······ 1 -7 99 
20 •••••• 13-3 14~ 21 ••••.• 1~-1 11 22 •••••• 1 -11 109 
2~ •••••• 13-0 110 
2 •••••• 15-8 94 
'n:lere is a science work bench running half of the length o:r 
the front of the room. The teacher's desk and chair and a 
filing cabinet :ror work and study sheets are located in the 
. . ., '] ~- ~~r . 
I ' 
• I 
I 
~~~-!'-"' . 
' 
I I~ 
Table 2. Frequenc¥ Distribution of Intelligence 
· Quotients for 24 Pupils 
Intervals 
(1) 
141 - 146 
135 ~ 140 
129 - 134 
123 - 128 
117 - 122 
111 - 116 
105 - 110 
99 - 1094. 
6f : 9862 
81 - 8 
75 - 80 
• • • • • 
••••• 
• • • • • 
• • • • • 
••••• 
••••• 
• • • • • 
• • • • • 
••••• 
••••• 
••••• 
Total ••• 
r 
(2) 
1 
0 
1 
1 
5 
5 
5 
1 
3 
1 
0 
1 
d 
(3) 
6 
~ 
3 
2 
1 
0 
-1 
-2 
=~ 
-5 
fd 
(4) 
6 
~ 
3 
10 
5 
0 
-1 
-6 
-3 
0 
-5 
18 
fd2 
(5) 
36 
25 
16 
9 
20 
5 
0 
1 
12 
9 
0 
25 
158 
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front of the room. There are two windows on one side of the 
room and five windows at the back of the room. These windows 
are four feet wide and eight feet high and are equipped with 
full length blackout curtains that enable us to eiiminate all 
light when using our Audio-Visual aids. The blackboard on the 
fourth side of the room is completely covered with corkboard 
and is used as a bulletin board. This board is fourteen feet 
long and four feet high. The room is well equipped to handle 
supplementary reference books and current literature. There 
is a recessed cabinet in the front of the room six feet high 
and four feet wide. In the rear of the room an old kitchen 
cupboard is in use as a library cabinet. There is an all-glass 
showcase, eight feet long, five feet high and three feet deep, 
that is used to display exhibits that have been prepared by 
the pupils. On the top of the steel filing cabinet there is 
a card file that contains the cards listing suggested related 
optional activities for each unit. 
GROUP III 
13 pupils 
GROUP IV 
b pupils 
GROUP V GROUP II 
GROUP I 
2 pupils 2 pupils I 
I 1 J>_u_pil 
Figure 1. Histogram of Intelligence Quotients for 24 Pupils 
Materials and equipment.-- The general office has avail-
able to the teachers a typewriter, a modern rexograph machine 
and an electric mimeograph machine. All duplication must be 
performed by the teacher. The teachers are provided with 
paper and master stencils are available. 
There is audio-visual aid equipment available. The 
following aids are used during the teaching of this unit: 
1. A 16 ~n. sound-film projector 
2. An opaque projector 
3· A filmstrip projector 
The following equipment is available for class use: 
1. prisms 4· camera 
2. glasses 
3· lens 
2. The Method 
5. microscope 
6. bench materials 
5 
Teaching-learning cycle.-- At the second meeting of the 
class the unit was introduced by a discussion of the following 
questions: "Can you imagine what it would be like to try to 
live without sunlight or with no lights except sunlight?tt The 
drawing of final conclusions was discouraged. Pupils were 
encouraged to make any statements or observations without being 
corrected. Study and activity guide sheets were then distri-
buted to the pupils. It was explained that the questions on 
these sheets, if completed correctly, would give the answers 
to all of the principles concerning the topic of our discussion. 
All pupils were made to understand that they must do research 
in the suggested references and prepare written statements. 
These statements must be their conception of the answers to 
those questions, on the study guide, that interested them most. 
The pretest.-- This test was given on the first day the 
class met. It was intended to consume one 50 minute period. 
This test served as the final test presented at the completion 
of the unit. By computing the raw scores obtained in this 
manner the growth of the pupil was determined. 
The log.-- A careful log was kept each day while the 
unit was in progress. The question of pupil interest or 
6 
lack of interest and pupil ability to take part in group work 
are important considerations in the evaluation of a unit. 
The results and conclusions from this log are shown in Chapter 
III. 
CHAPTER II 
LIGHT AND OUR USE OF IT 
1. Statement of the Unit 
The living of all animals, including man, depends on 
light. In our time we have progressed from the use of a fire 
for light to the use of modern electric lighting. Much of 
the world's work and much of our recreation are made possible 
by artificial light. Many of our greatest pleasures are 
gained through the beauty of color, and color is light. 
2. Delimitation of the Unit 
1. The sun is the earth's main source of light. 
2. The torch was our first lamp. 
3· Until a few hundred years ago, it was thought that 
light was a special quality or ability of the eye. 
4· Oil lamps with a chimney were invented only two 
hundred years ago. 
5. Natural gas began to be used for lighting early in 
the last century. 
6. Gasoline lanterns have uses in places where neither 
gas nor electricity is used. 
1· Electric lamps of today have a metal filament. 
~-
8 
8. There are three common ways of lighting a room with 
electric lamps. 
a- by direct illumination 
b- se~-direct illumination 
c- totally indirect illumination 
9· Light passes readily through some bodies such as a 
pane of window glass. 
10. Light passes somewhat through some bodies such as a 
window shade. 
11. Light does not pass through some bodies such as a 
briek wall. 
12. Mirrors are opaque objects which reflect light to 
the eye. 
13. Light reflected from a rough surface is called 
diffused light. 
14. Shadows from sunlight show that light travels in a 
straight line. 
15. When light travels from one medium to another it is 
bent at an angle. It is said to be refracted. 
16. If you look through a glass prism, the outline of an 
object will appear to be beautifully colored. 
17. A beam of light passing through a prism is broken up 
into colors by refraction. 
18. This type appears black because it reflects black to 
our eyes. 
9 
19. In space outside of the atmosphere the sky is black 
even at noon. 
20. A day is bright because water vapor and dust diffuse 
some of the light rays passing through. 
21. Inside of your eye, near the front, is a lens through 
which light passes. 
22. Man has begun to learn to make optical instruments 
to use refraction in useful and helpful ways. 
23. The most common defects of vision are: 
a- near-sightedness 
b- far-sightedness 
c- astigmatism 
24. Many of the great discoveries of modern science have 
been made with the use of lenses, mirrors and prisms. 
25. Motion pictures do not really move at all. 
26. Photography is increasing in importance for every day 
purpose and for scientific uses in peace and war. 
27. The "f!Y,e is like a camera. 
28. Without light there would be no green plants. 
Indirect and incidental learning products. 
A. Indirect 
1. The development of an attitude of inquiry 
with respect to light which is a part of 
the environment of most everyone. 
2. The appreciation of the use of sight and 
10 
the value of its preservation. 
3· The appreciation of the fact that man has 
enriched his environment and his life 
through devices which control light. 
B. Incidental 
1. An increased appreciation of the contribution 
that light has made to the progress of 
civilization. 
2. An understanding of the relationship of light 
to heat and electricity. 
3· A fuller realization of the value of the 
scientific method of solving problems. 
4· To develop the ability to pool experiences 
and share knowledge through participation in 
group work. 
5. To show how to make intelligent use of books, 
tables of content, indexes and catalogues. 
3· The Unit Assignment 
Core activities.-- A study and activity guide was prepared. 
This guide contained activities and problems designed to meet 
the abilities, aims and interests of the pupils. 
1. Determine what we mean by luminous, non-luminous, 
transparent, translucent and opaque objects. Be sure 
to give common examples of each type of object. 
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2. Show how light is re~lected. How is this di~~erent 
~rom di~~used light? 
3· Does light travel in straight or in curved lines? 
How would you prove your answer? 
4. What happens to light as it travels from one substance 
to another? 
5. What is it that causes objects to appear to be colored? 
6. Explain the relationship o~ light to the color of the 
sq. 
1· List good methods in the use of natural light. 
8. What are the means o~ arti~icial lighting and how does 
each ~unction? 
9· Find the di~ferent types o~ lenses and tell how each 
type ~unctions. 
10. In what respect does the eye resemble a camera and in 
what respect is the eye unlike a camera? 
11. Explain how we see objects. 
12. What are some common sense rules ~or the care o~ our 
eyes? 
13. List some common de~ects of vision and tell how they 
may be avoided or corrected. 
14• Explain how photographs and motion pictures are taken 
and later reproduced. 
15. What part does light play in the gr~wth o~ plants? 
Optional Related Activities.-- Each o~ these activities 
12 
was typed on a separate four by five inch card and filed in 
a box. These problems and activities are for those pupils 
who wish to pursue further certain aspects of the core work. 
1. Compare the following mirrors for likenesses and 
differences. 
a- an ordinary flat mirror. 
b- a round back mirror such as used on an auto. 
c- a round back shaving mirror. 
2. Show how mirages are caused? 
3· How is an arc light constructed? For what purpose 
is it still used? 
4· Construct a simple periscope. 
Reference-Caldwell and Curtiss pp-221 
5. Draw a diagram showing how the sun's light is reflected 
to us at night from the moon. 
6. Explain--(if possible, please demonstrate) 
a- Green cloth in green light looks green. 
b- Red cloth in red light looks red. 
c- Red cloth in green light looks black. 
d- Green _.cloth in red light looks black. 
7• Many people like to pull the window shade part way 
down. Why does this practice shut out more than half 
of the useful light from the room? 
8. When the wick of a kerosene lamp is turned too high, 
the lamp smokes. Why? 
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9· Why does a coating of dust on a lamp absorb rather 
than reflect the light? 
10. Explain why people close their eyelids in bright 
light. 
11. Why do one•s eyes sometime hurt when one comes into 
a bright light from the darkness? 
12. How does the iris of a eat•s eye differ from the iris 
of your eye? 
13. Show what the absence of sunlight will do to the leaf 
of a green plant. 
14. Examine a camera and find the purpose of each part. 
15. What is color-blindness? 
16. Color-blind men are not allowed to become railroad 
engineers. Why? 
17. How was helium discovered with the aid of the 
spectroscope? 
18. How are slow-motion pictures made? 
19. Make a study of patent medicines sold for eye trouble. 
Find out from the American Medical Association the 
truth about these medicines. 
20. Describe completely the developing and printing of 
photographs. 
21. How are lenses, mirrors and prisms arranged in 
a- microscopes 
b- telescopes 
c- opera glasses 
d- binoculars 
(Construct a diagram for each of the above) 
22. Project-make a simple telescope. 
Reference-Caldwell and curtis pp-233-234 
4· Evaluation 
The pretest.-- Pupils were told that the pretest was to 
find out how much each one knew about light, and the results 
of the test would have no bearing on their final mark. The 
teacher is trying to discover what facts are already known 
by the pupils. Pupils were instructed to answer only those 
questions which they thought they knew, and to leave any 
doubtful questions blank rather than to guess. This test 
served as a final test presented at the completion of the 
unit. 
Part I 
Directions: Read each statement carefully. If you think the 
statement is true, draw a circle around the letter T in the 
bracket at the right of the statement; if you think it is 
false, draw a circle around the letter F in the bracket at 
the right of the statement. 
Example: 1. A sentence must always have a subject. (T) F 
1. Mirrors produce images by refraction. T F 
2. Light which strikes a rough wall is chiefly 
refracted. T 
3· As light continues to pass through the same 
substance it travels in curved lines. T 
·4• The surface of a mirror must be smooth in order 
to diffuse light. 
_ 5. Sunlight consists of one color of light. 
_6. A lemon looks yellow because it reflects more 
T 
15 
F 
F 
F 
rays of yellow light than rays of other colors.T F 
--. 7. Colored beams of light are reflected unequally 
when they pass through glass. T F 
- 8. The sky looks blue because of the reflection of 
light in all directions. T F 
9· The moon is the source of some natural light. T F 
10. If there were neither clouds nor dust in the 
air there would be less light during the daytime 
than at night. 
-- 11. Light colors absorb less light than dark 
colors. 
-~ 12. Windows which are pulled up from the bottom 
admit more sunlight than windows with shades 
pulled down from the top. 
13. A book placed just below a reading lamp 
furnishes an example of indirect illumination. 
J.4. Light reflected from the ceiling is an example 
of direct illumination. 
15. The gases used in lamps are chiefly inactive 
T 
T 
T 
T 
T 
F 
F 
F 
F 
F 
gases in the air. 
16. The lens of the eye is a concave lens. 
17. The image thrown upon the retina of the eye 
is inverted. 
18. When an object is. brought closer to the eye 
the lens becomes thinner. 
19. Nearsighted vision is corrected with concave 
lenses. 
20. With nearsighted eyes the images fall behind 
the retina. 
21. Farsighted vision is corrected with convex 
lenses. 
22. The image falls behind the retina in 
farsightedness. 
23. Telescopes are useful in studying small 
objects. 
24. Microscopes are used by scientists to study 
the sun. 
25. The green leaf needs light to produce food. 
26. The sun is our chief source of light. 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
16 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
Part 2 
Directions: Select the best of the five given answers and 
write the letter of the item you select in the space 
opposite the number of the statement. 
Example: 1. Air is a mixture of (a) compounds, 
(b) solids, (c) gases, (d) atoms, 
(e) elements 
~7 
27. When a beam of light strikes a flat mirror, the 
beam is (a) reflected, (b) refracted, (e) absorbed, 
(d) transmitted, (e) diffused. 
28. When a beam of light strikes a white card, the beam 
is (a) refracted, (b) inverted, (e) diffused, 
{d) transmitted, (e) bent. 
____ 29. By using a flat mirror we oan show that light 
(a) travels in parallel lines, {b) has no color, 
(o) travels in curved lines, (d) is refracted 
(e) is white in color. 
____ )0. A beam of light is reflected in parallel lines by 
{a) a blackboard, {b) curved mirror, (c) white 
paper, (d) a flat mirror, (e) a white cloth. 
____ 31. When light passes from clear water into air, most 
of the rays are (a) absorbed, (b) diffused, 
(c) dispersed, (d) re~rae~d, (e) colored. 
____ 32. Refraction of light takes place only when light 
passes from one medium to another of (a) lighter 
color, (b) different transparency, (c) different 
size, (d) different density, (e) same density. 
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33· If a beam of light strikes all of the following 
objects, the one which will reflect the most light 
is (a) a pane of glass, (b) a light colored wall, 
(c) a polished desk top, (d) a flat mirror, 
(e) a blackboard. 
____ 34· As we look through the surface of clear still water, 
objects do not appear to be where they actually are 
because of (a) absorption of light, (b) dispersion, 
(c) translucence, (d) refraction, {e) transparency. 
____ 35. You are able to read this test paper because 
(a) it is transparent, (b) it is translucent, 
(e) rays of light are reflected from its surface, 
(d) it is an original source of light, {e) it 
refracts light rays. 
____ 36. To make a picture one surface of the photographic 
paper or film must be coated with (a) tin foil, 
(b) table salt, (c) silver salts, (d) hypo, 
(e) glass. 
____ 37• The taking of .a picture depends upon the fact that 
certain chemicals are (a) easy to place on the film, 
(b) transparent, (c) radiant, (d) sensitive to light, 
(e) white. 
38. A chemical which is sensitive to light rays is 
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(a} table salt, (b) silver salts, (c) hypo-sulphite, 
(d) alum, (e) sugar of lead. 
39· To give even illumination to a room, the electric 
lights should be (a) of large size, {b) distributed 
about the ceiling, (c) in floor lamps, (d) placed 
near the windows, (e) placed along the left wall. 
____ 40. The farther away the source of light (a} the more 
we can see, (b) the brighter the picture, (c) the 
more the intensity of illumination, (d) the less 
the intensity of the illumination, (e) the bluer 
the color of light. 
____ 41. We cannot see around sharp corners because (a} light 
travels too swiftly, (b) air bends light rays, 
(c) of defective human eyesight, (d) light moves 
in straight lines, (e) all objects do not reflect 
light. 
____ 42• The composition of light can be demonstrated by 
using (a) mirror, (b) glass prism, (c) microscope, 
(d) telescope, (e) smoked glass. 
~ 43· Light colored fabrics are coolest because they 
(a) are more easily seen, (b) absorb less sun rays, 
(c) absorb more sun rays, (d) contain white which 
is a cool color, (e) are stylish in summer. 
____ 44• If light rays of rainbow colors are mixed together 
the color of the light they produce is called 
20 
(a) white, (b) green, (c) red, (d) black, (e) blue 
____ 45· Black is (a) a blend of orange and purple, (b) a 
blend of light too intense to see, (e) the absence 
of light, (d) a blend of many different colors of 
light, (e) a blend of red and yellow. 
____ 46. Light rays become heat rays when they are (a) 
dispersed, (b) diffused, (c) absorbed, (d) reflected, 
(e) refracted. 
____ 47. When light passes from air into water it is very 
largely (a) refracted, (b) reflected, (c) absorbed, 
(d) diffused, (e) destroyed. 
____ 48. The most effective electric lamp is one that contains 
(a) a carbon filament, {b) a partial vacuum, (e) a 
tungsten filament in argon, (d) a tungsten filament 
in nitrogen, (e) a tungsten filament in a mixture in 
argon and nitrogen. 
____ 49· Plants produce food by the use of (a} sunlight alone, 
(b) carbon dioxide and water, (c) carbon dioxide and 
water in the presence of sunlight, (d) nitrogen and 
humus, (e) soil minerals and sunlight. 
Part 3 
Directions: Under the word camera write the names of the 
five parts of the camera and in the opposite blank under 
the word eye write the corresponding feature of the eye. 
CAMERA ~ 
50. a- a-
51. b- b-
52. c- c-
53· d- d-
54· e- e-
Part 4 
21. 
Directions: In each of the following sentences in group two 
select the word from group one whieh correctly completes the 
statement. Indicate your choice by writing in the parenthesis 
at the left of the sentence the number of your choice. 
GROUP I 
1. brain 
2. sun 
3· lenses 
4• burning glasses 
5. oat's 
GROUP II 
6. images 
1· eye 
8. telescope 
9· light 
10. eye lens 
____ 55. It requires a great deal of oare to make a lens for 
· a • 
____ 56. The Greeks and Romans used to kindle fires. 
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57. were used before Galileo•s time. 
58. are used in many instruments. 
59· is necessary for many kinds of communication. 
60. Luminous objects produce their own • 
61. We can learn about our ancestors only by means 
of ·- • 
62. Smoke signals, heliograph and semaphore are means of 
communication that use • 
____ 63. Deaf and dumb people communicate with each other by 
means of • 
64. can not see in total darkness. 
65. Stars are invisible because of the bright light of 
the • 
66. An is similar to a glass lens. 
67. The spot of light produced by a magnifying glass 
when held in the sunlight is really an of the 
sun. 
68. A ____ produces an inverted image. 
____ 69. All images that fall on the back of the are 
inverted. 
70. The in eye glasses may be either convex or 
conclave. 
71. Astigmatism is a defect of the • 
72. An has only a convex lena. 
73• Nearsightedness and farsightedness may be corrected 
by using_. 
____ 74· Muscles control the curvature of the • 
____ 75. In the ____ images are focused on the retina. 
____ 76. The is necessary for us to see things. 
Part 5 
Directions: Pick any two of the following questions and 
write a brief answer. 
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11. Make a list of the colors of the spectrum in order from 
short wave lengths to long wave lengths. 
78. Why is a spectrum formed when light passes through a 
glass prism, but not when it passes through a pane of 
window glass or plate glass? 
.. , . 79· What is the scientific explanation of the color of a red 
apple, a white sheet of paper or a black coat? 
80. In what ways are the lens in a camera similar to the lens 
in a human eye? 
81. Why is the image of an object upside down after the 
reflected rays of light pass through a convex lens? 
82. What is the explanation of the enlarged object you see 
when you leok at a penny through a reading glass? 
83. What are the principles which explain a simple microscope? 
84. What is the difference between a refracting telescope and 
a reflecting telescope? 
CHAPTER III 
THE TEACHING AND EVALUATION OF THE UNIT 
1. The Introductory Phase 
Motivating the unit.-- To arouse pupils' interest in the y 
teaching-learning cycle the unit was introduced by a dis-
cussion of the following question: "Can you imagine what it 
would be like to try to live without sunlight or with no light 
except sunlight?" Students were discouraged from making final 
conclusions but they were encouraged to make any statements or 
observations without being corrected. 
A film strip, Energy from the Sun was presented to -the 
class. The pupils were instructed to write down any questions 
which might arise during the discussion or the showing of the 
film strip. It was hoped that motivation would come from the 
questions which were left in the pupils' minds. 
The pretest.-- The basis for the pretest was the state-
ment and delimitation of the unit. This test consisted of 
eighty-four items, divided into five sections. The first 
twenty-six items included true and false statements. The 
next twenty-three items were of the multiple-choice variety. 
Table 3· Frequency Distribution of Scores in 
Pretest on Light by 24 Pupils 
Interval 
64 - 6o 
61 - 63 
58 - 6o 
55 -51 
52 - 54 46 - 51 
fr3 : fr~ 
4-0 - 42 
37 - 39 34 - 36 
31 - 33 
28 - 30 
•••• 
•••• 
• • • • 
• • • • 
• • • • 
•••• 
•••• 
•••• 
•••• 
• • • • 
•••• 
•••• 
•••• 
Total ••• 
f' 
(2) 
1 
1 
3 
2 
tt 
2 
1 
2 
1 
2 
0 
1 
d 
( 3) 
fd 
~ 
9 
tt 
0 
-2 
-2 
-6 
-4 
-10 
0 
-7 
-4 
f'd2 
25 
16 
27 
8 
4-
0 
2' 
1~ 
16 
50 
0 
49 
219 
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The third part of the test consisted of five matching items. 
The next twenty-two items were completion statements with a 
list of words necessary to complete all statements. The final 
eight items of the test were a series of questions from which 
the student was to pick any two and to write a brief answer. 
The pupils were advised to follow carefully all the 
instructions given at the beginning of each part of the test. 
All of the pupils in this group were able to complete the 
test in the allotted time of 50 minutes. The scores ranged 
in correct answers from 29 to 64. The mean score was 49·5 
and the standard deviation, 9.03. 
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The assignment.-- On the third day, individual hectographed 
study and activity guide sheets were handed out to the pupils. 
Pupils were told to choose any topic with which they wished to 
start. They were asked towork out as many topics which 
interested them during the course of the unit. It was explained 
that not all pupils would be able to finish all topics. The 
optional related activity cards were explained to the pupils 
with the understanding that one of these topics could be under-
taken only with the consent of the teacher. 
Group and committee work was discussed. The proper 
procedure of this work was explained. Also under discussion 
was the preparation of reports to be presented during the 
discussion and pooling periods. It was suggested that a 
notebook be kept that contained the pupil's answers to those 
topics studied during his research. 
Final instructions included the proper use and care o~ 
the books in the science room and the school library. A 
request was made for diagrams, pictures and other relevant 
material suitable for the bulletin board. 
2. The Laboratory Phase 
The opening day.-- The fourth day saw the beginning of 
the laboratory phase of work. At first, most of the pupile 
worked at their own seats on some chosen topic. There seemed 
to be a tendency to look for an easy topic for research. On 
the recommendation of the teacher, pupils who were working on 
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the same topics were encouraged to work as a group. The log 
for the fifth day of the unit reads: "All of the pupils seem 
interested in some topic ••••• Today four pupils are using the 
library reference room ••••• we now have two groups of four 
students each working as a committee". 
The teacher's role.-- Once the unit proper was under way 
the teacher was busy with the following tasks. (1) aiding 
those pupils who seemed to have difficulty in finding satisfac-
tory answers to questions on the activity guide sheet. (2) 
encouraging pupils to select activities that were in keeping 
with their individual interests and aptitudes. (3) selecting 
those pupils who had accomplished much in a given area and 
helping them prepare for the discussion and pooling period. 
The progress chart.-- This chart was placed on the 
blackboard at the beginning of the laboratory phase. The 
name of each pupil appeared in the vertical left hand column. 
The suggested problems were arranged in the horizontal column 
across the top of the board. When each child had checked the 
problems he had worked out and compared his progress with that 
of other pupils, he was stimulated to at least keep up with 
the rest of the pupils in his group. 
The chart proved to be a convenience to the teacher in 
checking the progress of each child. It made it easier for 
class pooling officers to arrange for pooling and discussion. 
The bulletin-board.-- Pupils began to contribute material 
Table 4· Frequency Distribution o£ Scores in 
the Final Test by 24 Pupils 
Interval 
(1) 
76 - 78 
73 - 75 
70 - 72 
67 - 69 
64 - 66 
61 - 03 
58 - 6o 
55 -57 
52 - 54 
tt6 : '~ 
tt6 : ~ 
•••• 
• • • • 
•••• 
•••• 
•••• 
• • • • 
•••• 
• • • • 
• • • • 
. . . . 
• • • • 
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Total ••• 
12} 
2 
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1 
' 
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2 
2 
4 
1 
0 
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3 
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1 
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-1 
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0 
- 2 
- 4 
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- 4 
0 
0 
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£d2 
(5) 
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for the bulletin board by the end of the fourth period. The 
class secretary recorded the name o£ the pupil who contributed 
material. There was a committee that had charge of arranging 
the display. Because the bulletin board was not large enough 
to accommodate all of the submitted material the committee 
had to agree on a series of displays. They adopted a policy 
that all material submitted to the committee would be displayed 
at some time during the course of the unit. 
3· -The Sharing of Experiences Phase 
Arranging the program.-- Class pooling officers were 
selected to direct all group activities including the pooling 
GROUP III 
12 pupile 
GROUP II 
GROUP IV 6 pupils 
GROUP V 4 pupils GROUP I 
2 pupils 6n 0 pupils 
26 4-0 53 67 80 94 
Figure 2. Histogram of Scores in Final Test by 24 
Pupils 
and sharing of experiences. These officers arranged for 
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reports on the topics that had been worked out by a majority 
of the pupils. They were responsible for finding audio-
visual aid material suitable to the reports that were to be 
given during a particular period. 
The log for the sixth day of laboratory work reads: 
"Second pooling session ••••• the discussion now has more 
people participating. The pooling officers are becoming 
more skilled in conducting discussions". 
4· Evaluation 
Several checks were made on the pupils' work during the 
progress of the unit. Notebooks were collected at the 
conclusion of the unit and rated. Two progress tests based 
on the delimitations of the unit were given and marked. 
Another mark was awarded to pupils based on their reports 
during the discussion and pooling periods. Credit was 
Table 5. What Pupils Liked Most About the Unit 
Liked Most 
Pooling and sharing of experiences phase 
Allowed to work at their own speed 
Picked problems most appealing 
Make charts and diagrams 
Use more than one book 
Work with other people on committee 
Work alone in library 
Use progress chart 
Total number of responses 
Number of 
Pupils 
7 
5 
3 
3 
2 
2 
1 
1 
awarded to those pupils who participated in committee work 
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and also to those who made contributions to the bulletin board. 
The final test.-- The pretest was used as the final test. 
The pupils were advised that the scores attained on this test 
would be considered in determining their term mark. Pupils 
were advised to answer as many questions as possible. 
The scores on this test ranged from forty-one to seventy-
eight. The mean was 60.38 and the standard deviation was 
Gains and losses.-- A comparison of the scores obtained 
on the final test with those results of the pretest shows 
varying degrees of growth. The range was from 3 to 18 with 
a mean gain of 11.02 and a standard deviation of 5.00 
Generally those pupils of high intelligence gain more than 
those of lower intelligence. 
Table 6. What Pupils Disliked Most About the Unit 
Disliked Most 
Notebook required 
Pooling sessions too short 
Not enough time to :finish work 
Questions too difficult 
Too many questions 
Not enough experiments 
Too many questions on the same problem 
Work in the library 
Total number of responses 
Number o:f 
Pupils 
9 
. 2 
2 
1 
1 
1 
1 
1 
18 
31 
Pupil reaction to the unit.-- Pupils were invited to 
fill out an inquiry form at the close of the unit. This was 
done on a voluntary basis with no signatures required. 
An analysis of the inquiry form revealed the pupils as 
favoring the unit method of teaching and learning. Most 
pupils felt that they (1) enjoyed working by themselves or 
in groups, (2) learned easier by this method, (3) were able 
to learn more in the same length of time, <4> possessed a 
better knowledge of the use of books, (5) would appreciate 
further study by the unit method. 
An analysis of the likes and dislikes of the pupils shows 
that the pooling and sharing of experiences phase was met with 
much favor. Most pupils recorded themselves in favor of being 
allowed to work at their own speed and to pick those problems 
most appealing to them. 
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Pupils disliked having to keep a record of answers in a 
notebook. There were some complaints that the pooling sessions 
were not of sufficient length. A few pupils thought they did 
not have enough time to work on all the problems they wished 
to complete. 
33 
Table 7. Replies to the Inquiry Form 
Question No 
(1) (2) (3) 
1. Did you find the unit method of teaching and 
learning more enjoyable than other methods? --~2~1 ____ _.3 
Do you feel that the unit method gave you the 
opportunity to learn more about Light? --~2~4~----0 
Have you acquired a greater skill in using 
books as a tool for learning? --~2~0 ____ ~4. 
4· Did you find time to do all the work assigned 
to you? --~1~4~--~1-0 
5· Were all the problems on the Study Guide too 
difficult? --~2 ____ =2~2 
6. We r e all the problems on the Study Guide too 
easy? 
___ 2=---~sg 
~. Did y ou like the opportunity to work most of 
these problems by yourself? 20 4 
8. Did you find time to do any optional related 
activity? 17 7 
9· Did you like to work in small groups in the 
library? 22 2 
10. Were the pooling periods interesting? 16 8 
11. Did you learn much as a result of the discus-
sion activities during the pooling periods? 17 7 
12. Did you find some benefit from the audio-
visual aids offered with the unit? 20 ~ 
13. Were the progress charts useful to you? 23 1 
14. Were the contributions on the bulletin board 
and elsewhere in the room attractive and 
educational? 24 0 
(Concluded on next page} 
Table 7- {concluded) 
Q,uestion 
(1) 
15. Were the maps, charts and diagrams drawn on 
the blackboard by your fellow pupils of any 
value to you? 
16. Do you think you had too much notebook work 
to do? 
17. Did you take any work to do at home while 
the unit was in progress? 
18. Were all the tests fair? 
19. Would you like to study some other subject 
by the unit method? 
20. Could you understand most of the material? 
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Yes No 
(2) (3) 
22 2 
11 13 
16 8 
21 3 
20 4 
21 3 
APPENDIX 
y 
Pupil Inquiry Poll 
Question 
(1) 
1. Did you find the unit method of teaching and 
learning more enjoyable than other methods? 
2. Do you feel that the unit method gave you the 
opportunity to learn more about Light? 
3· Have you acquired a greater skill in using 
books as a tool for learning? 
~· Did you find time to do all the work assigned 
to you? 
5. Were all the problems on the Study Guide too 
difficult? 
6. Were all the problems on the Study Guide too 
easy? 
7. Did you like the opportunity to work most of 
these problems by yourself? 
8. Did you find time to do any optional related 
activity? 
9· Did you like to work in small groups in the 
library? 
10. Were the pooling periods interesting? 
11. Did you learn much as a result of the discus-
sion activities during the pooling periods? 
12. Did you find some benefit from the audio-
visual aids offered with the unit? 
13. Were the progress charts useful to you? 
(concluded on next page) 
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Yes No 
(2) {3) 
!/Honore J. Carrier, A Unit on National Government, Master's 
Paper, Boston University, 1952, p. 52. 
Pupil Inquiry Poll {concluded) 
Question 
{1) 
14. Were the contributions on the bulletin board 
and elsewhere in the room attractive and 
educational? 
15. Were the maps, charts and diagrams drawn on 
the blackboard by your fellow pupils of any 
value to you? 
16. Do you think you had too much notebook work 
to do? 
17. Did you take any work to do at home while 
the unit was in progress? 
18. Were all the tests fair? 
19. Would you like to study some other subject 
by the unit method? 
20. Could you understand most of the material? 
Yes No 
(2) CJ) 
Table 8. Frequency Distribution of Gains 
Made by 24 Pupils 
Interval 
(ll 
16 - 18 
13 - 15 
10 - 12 
7 
- 6 4--
1 - 3 
Total 
M 11.02 
S D 5.00 
• • • 
• • • 
• • • 
••• 
• • • 
• • • 
• • 
f 
(2) 
6 
~ 
2 
2 
.24 
.. 
d fd fd2 
(3) (4.) (5) 
2 6 36 . 
1 6 36 
0 0 0 
-1 -6 36 
-2 :t 16 
-3 )6 
-4 160 
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Table 9· Age, Intelligence Quotient, Score on Pretest, 
Soore on Final Test, Gain or Loss for Each of 
24- Pupils 
Pupil Age 
(1) (2) 
1. 14-1 
2. 14-o 
': 
14-2 
14--4 5. 14-3 6. 1 -7 
1· 17-11 8. 15-1 
9· 1o-o 10. 14-2 
11. 14-2 
12. 1~-4 ~: 1 -3 1,-1 15. 1 -6 
16. 14-7 
17. 14-4 
18. i%-3 19· 1 -7 
20. 13-3 
21. 1~-1 22. lt--11 
2~. 13-0 2 • 15-8 
Intelli- Score Final 
genee on Score 
Quotients Pretest 
(3) (4) (5) 
107 ~ 66 129 68 
117 56 68 
119 ~t 64 98 li 119 54 
80 ~6 ~ 109 
89 ~ t~ 115 
106 68 ~6 120 0 
123 58 72 
122 58 69 
111 51 5~ 116 ~ 95 ~9 115 ~ 0 99 5~ 14~ bl 11 52 
109 50 64 
110 K~ 63 94 55 
Gain. 
or 
Loss 
(b) 
18 
6 
8 
11 
17 
7 
11 
lt 
9 
15 
10 
14 
11 
3 
3 
7 
9 10 
14 
J 
12 
15 
39 
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